We examined conversations between people with schizophrenia (PwS) and family or professional carers with whom they interacted frequently. We allocated PwS to one of two communication profiles: Low-activity communicators talked much less than their conversational partners, whereas high-activity communicators talked much more. We used Leximancer text analytics software to analyze the conversations. We found that carers used different strategies to accommodate to the PwS's behavior, depending on the PwS's communication profile and their relationship. These findings indicate that optimal communication strategies depend on the PwS's conversational tendencies and the relationship context. They also suggest new opportunities for qualitative assessment via intelligent text analytics technologies.
to allocate PwS to one of two emergent communication profiles. Thus, we explored conversations with PwS by grouping participants according to their conversational style. Furthermore, whereas researchers in many previous studies have used speech samples and language tasks, we examined free conversations between familiar participants in a naturalistic setting. This approach has advantages over laboratory-and task-based methods, whereby participants are removed from their real-world partners and environs.
Interactions between PwS and carers are of particular interest, given the important roles they play in each other's lives. Family carers occupy a central role in the lives of many PwS. In Australia, as elsewhere, recent years have seen a shift in the focus of treatment for severe mental illness, away from institutionalized treatment and toward community-based care (Arkar & Eker, 1997; Cornwall & Scott, 1996) . Almost half of patients with a chronic mental illness reside with a relative, who often acts as the primary carer (Brugha, Wing, & Brewin, 1988; Kavanagh, Opit, Knapp, & Beecham, 1995; McDonell, 2003) . These relatives contribute much of the PwS's weekly contact with others. Researchers' findings have suggested that interactions at home can affect recovery and relapse outcomes (Kavanagh, 1992) , and demonstrate the benefits of including family members in treatment programs (Berglund, Vahlne, & Edman, 2003; McAuliffe et al., 2009; McDonell; Tarrier & Barrowclough, 1995) .
The trend toward deinstitutionalization has increased the burden of caring experienced by family members (parents, spouses, siblings, and offspring) of people with a psychiatric disorder (Cornwall & Scott, 1996; Creer & Wing, 1974; Gibbons, Horn, Powell, & Gibbons, 1984; Kuipers, 1993) . Day-to-day communication problems contribute strongly to perceived burden among family carers, and relatives rate negative symptoms (such as withdrawal) and "social disability" as the most burdensome of all factors in everyday life (Creer & Wing; Gibbons et al.; Kuipers, 1998; Veltro, Magliano, Lobrace, Mororsini, & Maj, 1994) . Increased burden has implications beyond the carer's experience, and the apparent link between carer burden and risk of patient relapse provides cause for concern (Davies, Presilla, Strathdee, & Thornicroft, 1994) . Professional carers are also affected by problematic communication with PwS. In one study, Australian general practitioners and mental health services staff rated communication with patients as one of three primary problems in providing care for PwS (Carr et al., 2004) . Together, these findings motivate greater effort toward understanding the communication between PwS and carers, both family and professional.
Communication Accommodation
The roles taken by PwS and their carers create an intergroup context for interactions between them. The communicative dysfunction implied by a diagnosis of schizophrenia might place carers in a position of greater relative power. Research has shown that status and power can influence the dynamics in conversations between partners and people with a communication disability. For instance, Togher and colleagues observed that partners engage differently with a person with an acquired communication disorder following a traumatic brain injury (TBI) than they do with others (Togher, 2000; Togher, Hand, & Code, 1997) . In information-seeking exercises, conversational partners of people with TBI asked different kinds of questions from those asked of partners of matched controls. The questions asked affected the outcomes of the exchange, and showed that partner behavior affects the communicative options open to the person with a communication disability. Ryan, Bajorek, Beaman, and Anas (2005) extended this idea in their model, the "Communication Predicament of Disability." The model proposes that partners might harbor constraining expectations that cause them to modify their behavior (e.g., simplify their speech or offer inappropriate help) toward a disabled person. This differential treatment limits the opportunities available to the people with disabilities, so perpetuating the intergroup cycle.
The intergroup context motivated our use of Communication Accommodation Theory (CAT) to explore the dynamics between PwS and carers in this research. CAT offers a practical framework for assessing interactional patterns. One of the theory's strengths is in acknowledging that group identities motivate communicative moves at every point in the process (Gallois, Ogay, & Giles, 2005; Gallois & Pittam, 1996) . The theory has been applied across diverse research domains: in organizational psychology (Gallois, McKay, & Pittam, 2005) , in intergenerational studies (Harwood & Giles, 1993; Williams & Nussbaum, 2001) , and in intercultural communication (Gallois, Giles, Jones, Cargile, & Ota, 1995; . CAT has been used in the health domain to explore motives in doctorpatient interactions (e.g., Street, 2001; Watson & Gallois, 1998 , and to investigate intergroup factors in emotional support (Watson & Gallois, 2004 . Recently, other researchers have used this theory to explore interspecialty dynamics among hospital doctors (Hewett, Watson, Gallois, Ward, & Leggett, 2009) , and the patient handover process involving doctors, nurses, and allied health professionals in hospitals (Watson & Jones, 2008) .
Within CAT, several major relational stances are available to speakers and listeners. The first is accommodation, a process by which speakers adopt communicative behaviors that show liking of each other and reduce perceived interpersonal difference. Accommodation can be expressed by matching features such as accent, pitch, speech rate, utterance length, and pausing behavior (approximation), or via other strategies (Giles, Coupland, & Coupland, 1991) . A range of communication behaviors might be involved, however, and no single action is a signal of a particular strategy in all cases. The pattern of behavior must be examined in context to suggest the motive (Jones, Gallois, Callan, & Barker, 1999) . For instance, accommodating interactants might share the management of the conversation (discourse management) by facilitating equal contribution to the talk, managing turn taking, developing mutual topics, or saving their partner's face. They might acknowledge the rights and role of the other (interpersonal control) by invoking shared roles, answering questions, developing topics raised by the other, and avoiding interrupting. They might adapt their talk to facilitate understanding (interpretability) by raising topics known to the other, asking checking questions, and adding information to aid comprehension (Jones et al.) .
Each of the strategies noted above can also be adopted in a negative sense. This is called nonaccommodation, and captures instances in which speakers adopt distancing communication behavior, emphasizing interpersonal differences by accentuating linguistic or nonverbal dissimilarities (Giles et al., 1991) . Nonaccommodation includes a set of communicative stances, including counteraccommodation (making hostile communication moves), underaccommodation (failing to maintain the conversation and making unempathetic moves), and overaccommodation (making patronizing communicative moves; Gallois, Ogay, et al., 2005) . In this study, we investigated whether carers would act to reduce any perceived power differential by accommodating to the PwS, and engaging with them as individuals. Carers might use less accommodative intergroup strategies that reinforce the status difference by underaccommodating (allowing the PwS's communication behavior to appear unusual), or overaccommodating by making patronizing conversational moves.
Another of CAT's strengths is that it aids researchers to consider the sociohistorical context in which interactions occur. People come to a conversation with an initial orientation shaped by changing goals and norms, and adapt to the local context as the interaction unfolds (Gallois et al., 1995) . In this study, we expected the relationship context to affect the interactions between PwS and family versus professional carers. We thought that varying degrees of social distance would produce different discourse patterns. Previous research has shown that a "shared emotional history" shapes communication between family members, and influences their capacity to learn from each other over time (Freeman, 1978) . Habit, thus, should lead to entrenched interactional imbalances in conversations between relatives; however, Togher et al. (1997) found that participants with a TBI benefited from familiarity when exchanging information with their mothers, compared to therapists. Similarly, Meilijson, Kasher, and Elizur (2004) found that familiar partners facilitated participation in naturally occurring interactions in their sample of PwS. They attributed the improvement to "mutuality," a reduction in the status differential between familiar partners. Thus, closeness might empower PwS in conversations with family carers, and practice might assist their interactions. We investigated the effect of relationship context by comparing conversations between PwS and family or professional carers.
The Present Study
In this study, we took a grounded approach to exploring the dynamics in conversations between carers and PwS. The patient and carer roles created an intergroup context, and we applied the concepts of CAT to investigate the management of the conversations in each condition. We used Leximancer text analytics software to compare the concepts contributed by the interlocutors, and considered the functions of those concepts in assessing the underlying accommodative stance. With PwS allocated to one of two emergent profiles (low vs. high activity) based on actual communication behavior, we looked for distinctive differences in the accommodative strategies adopted by carers. We also investigated whether differences in the degree of closeness with family or professional carers would affect patterns of accommodation to PwS. Our research questions (RQ) were: What are the differences in accommodative strategies adopted by PwS and by carers? What are the differences in the patterns of accommodation between carers and PwS with low-and high-activity profiles? What are the differences in the patterns of accommodation when PwS converse with family and professional carers?
Methods
This study was part of a larger project exploring the intergroup dynamics in communication between PwS and carers. Ethical clearance for research involving human participants was granted by the University of Queensland Behavioral and Social Sciences Ethical Review Committee. Participants were volunteers, and the sample thus probably reflects a high-functioning group of PwS.
Participants
The PwS were 13 men and 4 women with a DSM-III-R (APA, 2000) diagnosis of chronic schizophrenia, with an average age of 40.24 years (range 21 to 60 years). The PwS were referred through physicians or case workers in acute psychiatric facilities in a large Australian city, or referred themselves through the community organizations supporting people with serious mental illness. All participants were living in the community, and not displaying symptoms of psychosis at the time of data collection.
The carers were directly engaged in providing care for the PwS, and had contact with them at least weekly. Nine were relatives or friends of the PwS (family carers), and 8 were case workers or managers, support workers, or social workers (professional carers). They were 4 men and 13 women, with an average age of 40.82 years (range 20 to 64 years). We confirmed that the carers had no diagnosis of mental illness using the Operational Checklist for Psychotic Disorders (McGuffin, Farmer, & Harvey, 1991) . We matched the PwS (M = 11.44, SD = 3.18) and carers (M = 13.65, SD = 3.30) approximately in years of educational achievement.
Procedure
The conversations were collected for another study into conversational trouble and repair in schizophrenia (Gallois, Chenery, Copland, & Varghese, 2003) . At the outset, participants with schizophrenia completed diagnostic scales, including the National Adult Reading Test-Revised (NART-R; Crawford, Hart, & Nelson, 1990) ; the TLC Scale (Andreasen, 1979) ; and the Positive and Negative Syndrome Scales (PANSS; Kay, Fiszbein, & Opler, 1987) . They were then asked by the researcher to talk informally with their carer. The researcher left the room during audio recording. No specific instructions were provided as to what should be discussed, but a list of general-interest topics (including sport, leisure, and entertainment) was provided to aid participants. Participants conversed for 25 to 30 minutes, and a digital recording was made using lapel microphones. The recordings were later transcribed using a version of the Jeffersonian method (c.f. Atkinson & Heritage, 1984) to include some information about intonation (e.g., rising or falling) and timing (e.g., speaking simultaneously, pausing, and elongating sounds). Speakers were labeled according to their group membership in the transcripts; for instance, "CP" indicated a care provider.
Communication Profiles for PwS
As a rule, the conversations adhered to basic turn-taking norms (Schegloff & Sacks, 1973) , such that the speakers took turns to organize their talk; however, there were obvious differences in the communication styles of the PwS within the sample. With this in mind, the first author (an experienced language researcher) reviewed the recordings of conversations and grouped them according to the level of conversational activity by the PwS; these were checked by a second researcher. The task was approached from a communication perspective, so that conversational style was the categorizing criterion, rather than clinical diagnosis. Two communication profiles emerged. Members of the first profile (low-activity communicators) produced shorter turns and talked much less than did their interlocutors. Members of the second profile (high-activity communicators) produced longer turns and talked more than did their interlocutors.
Nine of the 17 transcripts were judged to belong clearly to one profile or the other; 5 were low-activity communicators and 4 were high-activity communicators. More than half the participants could be categorized, a reasonable proportion when one considers that the sample was likely to function highly relative to the population of PwS. Transcripts that could not easily be assigned to a profile were excluded from this analysis. This strategy was adopted to highlight extremes in behavioral profiles for this exploratory analysis, and future researchers should examine the full spectrum of profiles for a more nuanced investigation. Posthoc investigation revealed some links between the communication profiles and aspects of demographics, diagnosis, and medication; however, no single measure clearly distinguished members of one profile from the other, or from the rest of the sample of PwS.
All PwS in both profiles were men, and were described as having chronic, paranoid, or chronic paranoid schizophrenia (where that information was present). As a group, their average years of education were below the sample mean (and equal to or below the median). Low-activity communicators were characterized by high levels of general (G) and negative (N) symptoms (as indicated by the PANSS-G and PANSS-N scales). They were highly medicated compared to other participants, and all used Clozapine (antipsychotic medication). High-activity communicators were characterized by an early age of onset, poor performance on a scale for estimating IQ (intelligence quotient; the NART-R), and poor performance on the TLC Scale.
Family and Professional Carers
A mix of family and professional carers was represented in the conversations across PwS profiles, and this gave rise to four conversational conditions: 2 low-activity PwS talked with a wife and a mother (family carers; M = 481 turns and 4,157 words); 3 low-activity PwS talked with a case worker, a support worker, and a social worker (professional carers; M = 581 turns and 4,229 words); 2 high-activity communicators talked with a wife and a mother (family carers; M = 712 turns and 6,311 words); and 2 high-activity communicators talked with a support worker and a case manager (professional carers; M = 500 turns and 5,568 words). Transcripts from each condition were grouped together for processing with Leximancer.
Conceptual Analysis Using Leximancer
We used Leximancer text analytics software to conduct an automatic analysis of the conceptual content of the transcript data. The Leximancer program uses word-association information to elicit emergent concepts from the text (Smith & Humphreys, 2006) . This approach allows the generation of a tailored taxonomy for each data set (Smith, 2003) . The researcher can tailor the system's parameters to suit the data, and the project results are presented via an interactive conceptual map, with a panel for text queries and statistical results alongside. Smith and Humphreys presented a comprehensive description of the statistical processes behind the software, and validated it by comparing Leximancer results with expert hand coding and other best-practice methods.
Leximancer is used increasingly as an alternative to hand coding using more traditional methods. Its grounded approach has advantages in certain research domains. Here, it enabled us to take an exploratory approach, letting the list of concepts emerge automatically from the text. Other qualitative content analysis techniques (e.g., NVivo) require the analyst to derive the list of codes and rules for attaching these to the data, and are thus researcher driven. As a result, these methods require checks of reliability and validity. In this research, we set up the Leximancer projects in a way that allowed the intergroup dynamics to be depicted with minimal manual intervention. This approach, which is strongly grounded in the text, permits a level of reliability that is an advantage over other methods.
Laboratory-and task-based analyses have the restriction that they must pose narrow research questions and test them in a restricted context. All relevant variables must be considered, or the findings have limited implications. Quantitative data analysis measures also tend to examine variables in isolation. To derive insights in this complex domain, however, requires interactions between participants to be explored in their entirety.
Leximancer has been used in research to analyze opinion polls and political oratory (McKenna & Waddell, 2007) ; to assess enterprise risks in the computer industry (Martin & Rice, 2007) ; and to evaluate accident reports in maritime operations (Grech, Horberry, & Smith, 2002) . Rooney, McKenna, and Barker (in press) used Leximancer to track changes in the content of abstracts over time in the journal Management Communication Quarterly; Cretchley, Rooney, and Gallois (2010) conducted a similar analysis of the Journal of Cross-Cultural Psychology. Rooney et al. (2010) used Leximancer to investigate the place identity of hospital staff. The software has also been applied in the health context to practitioner training and patient safety initiatives. Watson, Smith, and Watter (2005) Although Leximancer has been applied increasingly across diverse research domains, its use in this study was unusual. The focus of investigation moved beyond content analysis to seek insights into the interactional dynamics of real-life conversations. To our knowledge, this is the first study to apply Leximancer to assess the dynamics of naturally occurring conversations. We also took the unusual approach of allowing certain common words (such as agreements, fillers, questions, and intention words) to be represented as concepts on the map. This strategy facilitated a visual representation of the intergroup dynamics.
Interpreting the Leximancer Concept Map
The concept maps (see Figures 1 through 4) display labels giving the names of concepts that have been discovered from the text; "room" is an example in Figure 1 . The darker a concept's label, the more frequently that concept appeared in the text (for example, "so" is coded frequently in these transcripts). The size of the point (or shape) underlying the concept label suggests how related that concept is to others. The more the concept was coded together in the same text segment with other concepts, the larger its concept point. The grey network of pathways gives the most common connections between concepts, though other direct interconnections exist. The network assists in understanding the most frequent links between concepts. The concepts cluster on the map according to contextual similarity, such that nearby concepts are related in some way. For example, "good" and "idea" appear near one another in Figure 1 , because of statements such as, "that would be a good idea." The PwS speaker tag (PwS) appears in the top right-hand corner of each map, and the carer speaker tag (CP) in the bottom left-hand corner. These points represent the content spoken by each type of interlocutor, and allow a comparison of the concepts. For example, Figure 1 shows that the carers often talked about the "air" "conditioning," whereas the PwS did not, so these concepts settled near the carers' tag on the map.
Results

Low-Activity PwS With Family Carers
In this section, we describe the layout of the concept map for low-activity PwS with family carers, which suggested that the PwS underaccommodated by contributing minimally, largely through back channels. The work of managing the discourse fell to the carers, who accommodated by generating talk (RQ 1). As family carers, they could reestablish the conversation by asking personal questions of the PwS. They also drew on shared experiences to introduce family narratives, and were relatively assertive in making suggestions to the PwS (RQ 3).
The map of low-activity communicators with family carers was characterized by a marked imbalance of concepts. Most concepts were located near the carers' tag or toward the center of the map. This indicated that carers generated more of the content of talk than did PwS. A midline of best fit was superimposed on the map by the first author to distinguish the concepts associated more strongly with the PwS or the carer's talk. For example, "O:h" was uttered a total of 32 times in these conversations, and 19 of these times it was said by the PwS. For this reason, the "O:h" concept settled nearer the PwS tag, suggesting that this expression was more characteristic of their talk. In this case, the midline sat nearer the PwS tag, indicating that PwS contributed significantly less content than carers. That the PwS contributed fewer concepts to the conversation did not necessarily imply a lack of effort to participate. Indeed, the carers might have dominated the discourse by pursuing their own conversational agenda. To understand the intergroup dynamics, we investigated the nature and function of the concepts contributed by the interactants.
To avoid clutter, some of the less-frequent concepts have been hidden on the map graphics, and are identified by empty nodes. Among those that remain, certain types of concepts have been highlighted for discussion here using different shapes. Concepts represented by larger shapes featured more prominently in the discourse. Those reflecting back-channel communication behaviors were represented by squares. This category included fillers (such as "oh," "um," and "u:h," with the colon indicating a drawnout vowel sound), minimal encouragers (such as "mm" and "okay"), and closed responses (such as "yeah," "yep," and "yes"). Laughter was also transcribed and included as a back-channel response on the maps, through the "both _laugh," "laughs," and "laughing" concepts. Almost all of the concepts associated with the PwS tag illustrated backchannel behavior. The back channels suggested that the PwS made closed and reactive responses, and seldom introduced or developed conversational topics. There was little evidence of effort to meet the interlocutor's needs by participating in a shared discourse. In this regard, the PwS underaccommodated by contributing minimally to the conversation.
Although the carers engaged in some back-channel behavior (as seen in the concepts "um" and "laughing"), the large cluster of concepts surrounding their speaker tag indicated efforts to drive and maintain the interaction. Such concepts arose from the informational content of talk (e.g., "holidays" and "Saturday"), and were coded in statements of fact, descriptions of intentions, and questions containing content. The map revealed that questioning formed a large part of the carer's conversational behavior. The concepts "what," "when," "where," "how," "what's," and "wouldn't" (represented by triangles) lay nearer the carers' tag because of their tendency to make enquiries of the PwS. An example of a typical carer question was, "So what are you having for tea on Friday night?" The questions tended to be personal, perhaps because the answer was likely to be known to the PwS. Closeness and knowledge of the PwS facilitated personal questioning by these family carers.
It is difficult to say whether asking questions constituted accommodative carer behavior. Indeed, too much questioning could have been construed as intrusive. A good test was to consider whether the strategy took account of the interlocutor's conversational needs. When a carer asked a question with the answer known to a PwS, this facilitated his contribution to the conversation. In this case, then, questioning was accommodative in that what content was spoken by the PwS tended to be in response to a carer's question. Questions appeared to have the motive of generating talk. Of course, the strategy had limited success, because the low-activity PwS often responded in a closed or minimal way (for example, "u:h yeah," or "mm, in Dad's room"). The observations so far suggest that the low-activity PwS underaccommodated by contributing minimally, and that the carers accommodated by questioning the PwS. The following excerpt illustrates this dynamic. A carer wife introduced a family narrative by suggesting that her husband with schizophrenia take his mother shopping. He responded with back channels, and failed to develop the topic or contribute any content. She abandoned the earlier suggestion, and began to plan an outing as a new topic. Because this condition involved family carers, habitual and familiar topics could be raised to generate talk. In the example above, as in most conversations between relatives, there was a tendency to recount stories involving other family members (contributing to the "mother" concept, for example). The carers engaged in metacommunication (talk about talk) in which they summarized conversations with relatives and friends. This behavior was reflected in concepts such as "say," "talking," "told," "said," and "tell," and represented another strategy to perpetuate talk.
The family carers were relatively assertive in making suggestions and offering advice, as evidenced in the "thought," "good," and "idea" concepts. These concepts clustered near the carer tag because of statements such as "I thought you said . . ." and "I thought it'd be a good idea if you . . ." The "should" concept settled near the PwS tag because of agreements from the PwS, such as, "Oh yeah, I should do, yeah." These strategies were characteristic of the close relationship between PwS and family carers, and distinguished these conversations from those involving professional carers.
Low-Activity PwS With Professional Carers
In this section we explain that, as in the previous condition, the concept map for the low-activity PwS with professional carers suggested that the PwS underaccommodated by contributing minimally. The carers accommodated by managing the discourse (RQ 1). They maintained the conversation by planning and asking careful questions of the PwS, and this reflected an awareness of politeness in the more formal relationship context (RQ 2). When this map was compared to that of the previous condition, we found that the imbalance in contribution between participants was reduced with professional carers (RQ 2). Politeness might have motivated the PwS to contribute more than they did in conversations with a relative. In that case, politeness both helped and hindered the interactions with professional carers (remembering that their questioning strategies were relatively restricted; RQ 3).
Moving from family-to professional carers, the map in Figure 2 again depicted an imbalance of concepts between the interlocutors. The midline lay nearer the PwS tag, signaling that the low-activity participants contributed less content than the carers. As in the previous condition, the map depicted a clustering of back channels (represented by squares) near the PwS tag. The PwS made many minimal responses (for example "hmph," indicating a sighing response), and used fillers (such as "uh," "U:h," "um," "U:m," and "O:h"). They often produced closed agreements (saying "yeah") and laughed ("laughs" and "laughing").
The bulk of concepts sat nearer the carers' tag, again signaling efforts to maintain the conversation. Though they used some back channels (including "oh," "ok," and "mm"), the professional carers asked many polite questions of the PwS (represented by triangles). The "would" concept largely reflected questions about the PwS's preferences; for example, "What else would you like to buy?" The "what" concept arose when carers planned activities ("What else would you like to do?"), and asked about recent events ("What was the weather like when you were down there?"). The "when" concept was coded when carers asked about the PwS's history ("Do you have memories of when you were a kid?"), and when future plans were explored ("So when will you go shopping, on the weekend?). The "where," "how," and "who" concepts offered further evidence of the questioning strategy. This behavior accommodated to the low-activity PwS by providing them with opportunities to participate. The questions introduced a range of topics, giving the PwS plenty of options to take up familiar subjects across the conversations.
Several "intention" concepts near the carers' tag signaled efforts to plan collaboratively with the PwS. For instance, the "want" and "wanna" (want to) concepts tapped questions about the PwS's preferences ("D'you wanna go 'round and see them this week some time?"). The "gonna" (going to) and "gotta" (got to) concepts reflected questions about their intentions ("Mm, so are you gonna do that?"), and the "go" and "going" concepts captured references to plans ("Do you like going to concerts?"). The planning strategy also had the effect of involving the low-activity PwS in talk, and as such, was accommodative.
The pattern of discourse was strongly characterized by the carer question/PwS response format. All of the question and intention concepts were pulled well beyond the midline toward the carers' tag. This suggested that the low-activity PwS underaccommodated by contributing minimally, and that the carers drove the conversation by asking questions. In this example, a support worker asked the person with schizophrenia if he would mind sharing his house with someone else. He back channeled and parroted the question content without contributing any new material. In the previous condition, the low-activity PwS contributed scarcely any conversational content. Fortunately, the family carers could draw on family stories and shared experiences to generate talk. Their close relationships also allowed them to make explicit attempts to influence the PwS (using terms such as "thought" and "should"). With professional carers, however, the low-activity PwS did generate some of the conversational content. This accounted for the more even distribution of concepts between the PwS and carers in the professional versus the family condition. The more formal relationship might have invoked norms of politeness that motivated the PwS to contribute, or perhaps the absence of interactional habits encouraged participation. An alternative possibility is that family carers were too demanding or assertive in asking personal questions. The professional carers tended to ask more exploratory questions, and allowed the PwS more time to answer. In the extract presented below, the professional carer asked the person with schizophrenia what color hair dye he would like to buy. She went on to paraphrase his response, and then to rephrase her question with an explanation. She later paused for 2 seconds, awaiting his answer before the conversation continued. Although politeness might have motivated the PwS to contribute, it also restricted the conversational options available to professional carers. They had to manage a more formal relationship with the PwS than did family carers. Although they also asked questions to generate talk, they chose topics that were safe and polite. They enquired about excursions (including "bowling," "shopping," and "movies") and weekly routines (including "house," "walk," and "support group"). They used some active listening and counseling techniques, for instance paraphrasing the PwS's responses. Although questions were asked and answered, a lack of shared experience restricted the development of a shared discourse. This was evident in the layout of concepts, with a narrow dispersion of concepts between the speaker tags. If more topics had been developed mutually, there would have been a broader spread of concepts across the map space, signaling shared ownership of common concepts.
Laughter provided an interesting point of comparison between the conditions. There was more evidence of laughter ("laughs," "both_laugh," and "laughing" squares) when low-activity PwS talked with professionals than with family carers. The laughter perhaps stemmed from attempts to fill silence, or to dispel tension in conversations that were difficult (because of the PwS's unresponsive tendencies or of the distance in the relationship).
High-Activity PwS With Family Carers
In this section we describe that when high-activity PwS talked with family carers, the balance of contribution shifted so that the PwS produced more of the conceptual content. The PwS dominated the discourse by introducing and changing topics rapidly. They underaccommodated by failing to take account of the carer's desire to pursue their own topics. The carers behaved more reactively, and mostly accommodated by taking up the PwS's topics (discourse management) and asking clarifying questions (interpretability). In one dyad however, the carer challenged the PwS in argument (counteraccommodation; RQs 1 and 2). There was also some evidence of struggle for conversational control, in that the family carers tried to direct the PwS or competed for the floor (RQ 3). Despite some conflict, we found evidence of mutual topic development in the broad spread of concepts between interlocutors. Although the PwS tended to introduce the topics, the family carers were able to ask related questions, which the PwS then answered directly. This shared engagement was likely assisted by the family relationship context (RQ 3).
Moving from the low-activity to the high-activity PwS profile, the map in Figure 3 showed that the balance of concepts had shifted toward the PwS tag. In contrast to the low-activity conversations, this PwS tag resembled a hub with links to many related concepts. The midline had shifted toward the PwS tag, indicating that high-activity PwS were more active in generating talk.
In the first two conditions, the low-activity PwS used more back channels than did the carers. In this condition, Figure 3 . Leximancer concept map of conversations between high-activity PwS and family carers however, the trend was reversed and the carers produced more back channels ("mm," "um," "U:m," "oh," and "laughs") than did the PwS ( "uh," "yep," and "yeah"). The high-activity PwS were active in setting the topics for discussion. They introduced a broad range of subjects, including "swimming," "money," "seroquel," and "cricket," and changed the topic rapidly. The PwS often introduced a topic and the carer reacted minimally, as in the example below. In his first two statements, this person with schizophrenia listed several of his favorite pastimes, while his carer mother back channeled. When she then mentioned his support group, he agreed briefly but continued with the previous topic. The mother back channeled again, and the PwS then moved to the related topic of saving money. (N)'s 8 I like going to (N)'s 'cos I can go 9 over there 'n buy lunch and have 10 lunch together and that (.) talk 11 about things what we've done for the 12 last couple of weeks 13 CP: *mm* 14 PwS: *and* that and talk about 15 things that 16 CP: it's good that you have the 17 group to go to though isn't it 18 PwS: yep (.) and and plan the things 19 that we can do 20 CP: mm 21 PwS: [y] you know when we budget our 22 money you know [li] like save our 23 money up (.) to do something (.) 24 something that we do like to do you 25 know
As in the example above, the PwS tended to dominate the discourse by setting the conversational agenda. They sometimes failed to take account of the carer's desires in choosing and pursuing topics, and this behavior was underaccommodative. The carers mostly accommodated by taking up the PwS's subjects, contributing further content and asking relevant questions (discourse management). This meant that the question concepts were interspersed with the answer content in the central mass on the map. This mutual engagement led to a broad spread of concepts across the map space. There were several local hub concepts reflecting conversational tangents (to do with "going" on "holiday" and "feel"ing "better," for example). The shared context available to relatives likely facilitated the mutual development of topics.
In part, the spread of concepts was also caused by the tendency of a particular dyad (a married couple) to engage in argument. Argument requires engagement in a shared topic, and it is interesting that the resulting concept layout resembled that of successful conversation; however, inspection of the topical concepts revealed the conflict. There were disagreements about diagnosis and medication, and complaints that the person with schizophrenia "overproduced" (or spoke too much). The couple competed for the floor, contributing to the "wanna," "say," "tell," "said," and "talk" concepts; for instance, by saying, "I just wanna tell ya . . ." and "Hurry up 'cos I wanna say . . ." One carer sometimes complained explicitly about her husband's communication behavior, as in the extract below. The tendency toward open conflict was special to conversations between family carers and high-activity PwS. Despite some idiosyncrasies, all other conditions were characterized by regular agreements and a rather positive tone. The habitual dynamics in familial interactions might have inclined to conflict, or relatives might have felt more comfortable than did others when disagreeing with one another. In the married dyad, arguments over the floor seemed to reflect a struggle for conversational control. The conflict invoked intergroup "patient" versus "carer" roles, and offered some evidence of counteraccommodation through negative interpersonal control.
In their haste to contribute conversational content, PwS sometimes made vague references, and this led the carers to ask questions (triangles), such as, "What about . . . ?" and "What do you mean . . . ?" This behavior resembled the questioning strategy employed by carers when talking with low-activity PwS. In this case, however, the motive appeared to be to check understanding or to clarify meaning, rather than to sustain conversation. The checking questions accommodated to the PwS by seeking to increase understanding between the interlocutors (interpretability).
As in the low-activity condition, these family carers engaged in assertive and directive communication behavior. The "should" concept represented instructions to PwS; for example, "You should start doing that regularly." The "thought" concept referred advice; for example, "Have you ever thought of taking up bricklaying again?" The "why" and "good" concepts represented suggestions, such as, "Well, why don't you try that?" and "Well, it'd be good if you could get a few more days' work then, wouldn't it?" In this extract, a carer mother interrupted her son to make a suggestion about what he should do. He continued to talk over her, and there seemed some underlying competition to make the same point. 
High-Activity PwS With Professional Carers
In this section we explain that the concept map for highactivity PwS with professional carers indicated that the PwS underaccommodated by introducing new topics rapidly and controlling the discourse. The carers tended to behave reactively, accommodating by asking questions to check their understanding (interpretability; RQ 1). The marked disengagement of question from intention concepts signaled that the PwS were inclined to declare their intentions unsolicited. The contribution of content was more balanced here than in the previous condition (RQ 2). The carers used pleasantries and minimal encouragers, and there was no evidence of argument as in the family conversations; however, the narrow, linear clustering of concepts between the PwS' and carers' tags showed little sign of shared topic development. Although politeness was maintained, the participants tended to talk "at" rather than "with" one another (RQ 3).
Moving from family-to professional carers, the map in Figure 4 depicted the most balanced pattern of contribution between carers and PwS. Nevertheless, the midline suggested that the PwS contributed more to the discussion than the carers, and this trend was more evident when one considered the nature of the concepts.
As in the previous condition, the high-activity PwS initiated talk on a broad range of topics. This created a mix of content near their tag, including such concepts as "penguins," "sisters," "night," "friends," "TV," "food," and "football." They were also inclined to change the topic rapidly, and so tended to control the conversation. This behavior did not accommodate to the carer's desire to explore topics of interest to them.
With new topics introduced rapidly by the high-activity PwS, the professional carers appeared to struggle to contribute to the conversations. The concepts around their tag are sparse and reactive. As in the previous high-activity condition, they produced more back channels than did the PwS (saying "O:h," "ok," "yep," "U:m," "oh," "Yea:h," and "um"). They also used pleasantries, saying for instance, "sounds cool," and "that's nice." This behavior might be characteristic of the professional relationship context. Although relatives sometimes argued or persuaded, these carers might have been constrained by the formal relationship and made careful conversational moves. As is the case in the low-activity condition, there was more laughter ("laughs" and "laughing") when the PwS talked with professional carers than with family carers. The laughter might have reflected tension because of the professional relationship.
As in the other conditions, questioning formed a large part of the carers' talk. The "who," "would," "how," "what," and "why" concepts (triangles) emanated from the carers' tag. In the low-activity conditions, carers made enquiries with the intention of generating talk. Here, as in the previous high-activity condition, however, the questions were designed to check understanding or clarify meaning (interpretability). In the following extract, a social worker asked clarifying questions when she failed to understand the person with schizophrenia's message.
The concept map showed several "intention" concepts (such as "going," "go," "gotta," and "gonna") near the PwS tag. Investigation revealed that the high-activity PwS were inclined to state their intentions in an unsolicited fashion. They also tended to volunteer information about themselves without any preceding question from the carer.
In the example below, the PwS volunteered a description of his family. The carer back channeled, then asked some clarifying questions (the second of which was interrupted as the PwS continued).
Excerpt 9: High-Activity PwS With Professional Carer 1 PwS: yeah (.) and years and [ju-] just 2 not long after that years and years 3 later lost mi father mi grandfather 4 also died 5 CP: that's sad isn't it 6 PwS: he he [h-] mi mi f-father gave me 7 to the punish more or less. We had and 8 my sisters and everything put on m-9 put on my (4 syllables indistinct) 10 CP: alright 11 PwS: mi Mum was put back into m-put 12 back into my care 13 CP: your Mum? These PwS and carers seemed to struggle to understand one another sufficiently to develop a mutual topic in more detail. There was no central spread of concepts to indicate shared topic embroidery, as in the conversations between high-activity PwS and family carers. The carers had no family history or close knowledge of the PwS to draw on, and their conversational strategies were constrained by politeness. They checked their understanding and produced positive back channels, and the PwS generated content without prompting. Once again, the interlocutors appeared to talk "at" more than "with" one another.
Discussion
In this study, participants with schizophrenia were allocated to one of two communication profiles (low or high activity), based on actual communication behavior. The PwS talked with a family or professional carer, and we analyzed the conversational dynamics using the principles of Communication Accommodation Theory. The transcripts were coded for concepts using Leximancer text analytics software, and the emergent maps bore out clear differences in the strategies employed by PwS and carers between conditions.
Our findings indicate that carers used different accommodative strategies depending on the PwS's communication profile. With low-activity PwS, carers made enquiries to provoke discussion and drive the conversation. With highactivity PwS they asked questions with the motive of checking their understanding as new topics were introduced. The balance of concepts shifted, from around the carers' tag in the low-activity conditions toward the PwS group tag in the high-activity conditions, offering some validation for the allocation of participants to the communication profiles.
The relationship context also affected the interactional dynamics between PwS and carers. There was more extreme behavior, consistent with the PwS's communication profile, when they conversed with family members. The low-activity PwS contributed very little to the discussion, whereas the high-activity PwS controlled the conversation by changing topics rapidly. The extreme tendencies might stem from habits entrenched in family history, or from reduced inhibitions when relatives are comfortable with one another. The family carers drew on shared experience and asked personal questions to accommodate to the extreme behavior, and they often tried to advise or persuade the PwS. The PwS's communication behaviors were more moderate when they talked with professional carers. Low-activity PwS contributed more actively to the conversations, and interactions with high-activity PwS unfolded without any open conflict. Perhaps because they were restricted by norms of politeness, professional carers accommodated by asking safe questions and producing positive back channels. Not surprisingly, there was less shared development of mutual topics when professional carers were involved.
These findings suggest that as a group, the carers accommodated to their interlocutors more than did the PwS. It is possible that the carers accommodated because they had to. If the carer role afforded them greater relative power, then perhaps responsibility also rested with the carer to ensure that conversations unfolded successfully. Extending this logic implies that the PwS underaccommodated because they were unable to participate equally in the conversation; however, our findings showed a reduction in the extremes of underaccommodation when PwS talked with professional carers. This casts doubt on an assertion that inability prevented them from contributing mutually. The PwS appeared able to adapt their communication style to suit the interlocutor, so at least to some extent their behavior was dependent on the intergroup role, the relationship context, and social norms.
An alternative explanation is that carers accommodated to PwS because they wanted to. Accommodating empowers the interlocutor by respecting him or her as an individual, and facilitates contribution to the conversation. The carers perhaps sought to reduce any power differential by accommodating. They were closely involved with each PwS, and the family members probably shared a strong bond. The research task also motivated participants to engage in successful conversations, and the carers might have devoted extra effort to accommodating in this case. It is possible, then, that the PwS underaccommodated purposely to assert themselves. It could be argued that the PwS resisted the carers by underaccommodating, the low-activity PwS by not participating and the high-activity PwS by controlling the conversation.
We found more evidence of the mutual negotiation of power and control in family interactions, where there was more likely entrenched habit and familiarity between interlocutors. Family carers tended to fight back (by instructing and challenging the PwS) more than did professional carers. In the more formal relationship context, however, politeness might have masked underlying conflicts. Professional carers might have tolerated equally unusual behavior from the PwS without arguing or resisting. The struggle for control also seemed more obvious in conversations with high-activity PwS, who were more proactive in asserting themselves.
Our sample here was too small to make conclusive comments, but these findings suggest some interesting trends and demonstrate the potential of behavioral approaches to intergroup health communication research.
Grouping the PwS based on actual conversational behavior produced some interesting differences in conversational patterns in this study. The principles of CAT provided a practical framework for exploring intergroup dynamics. Our findings confirmed that carers use different strategies to accommodate to their partners, depending on the relationship context and the PwS's communication tendencies. Finally, it is interesting to note the trend toward positivity across all conversations. A propensity for agreement was pervasive, with the partial exception of highactivity PwS with family carers. In most cases in which problems occurred, the discussion moved on without explicit acknowledgement of the trouble. Although the interactions could not always be described as smooth, somehow the participants "made it work." Whether out of commitment or necessity, our findings show that carers use a range of strategies to facilitate successful conversations with their relatives or patients with schizophrenia, a conclusion that is both interesting and encouraging. There is wide scope for future communication research to elaborate these processes more fully.
This research points to the applicability of text analytics technology to intergroup analyses in health research. It is important to note that this type of analysis produces different results from those of studies using conventional methodologies like NVivo. There is much to be said for the subtle employment of researchers' repeated readings of texts to describe major themes, and the relationships between them and with other social variables. Nevertheless, the analysis in this study, which was grounded in the text, allows us to describe conversational dynamics in ways that would otherwise not be available to us. Finding new ways to apply intelligent technologies might enable practitioners to assess the communication of patients in a more nuanced way, and to provide carers with personalized advice on optimal strategies; this is what we aim to do in the ongoing project. The technologies might also have a role in measuring the quality and amount of change in conversations following behavioral or pharmacologic rehabilitation strategies, such as links between the interaction patterns identified here and relationship satisfaction for carers and PwS. Overall, this methodology has the potential to expand our understanding of conversations in many health-related contexts.
